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(54) ELECTRONIC IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To obtain an uniform image having no 
exposure lack while reducing image jiggle by adjusting 
the gain of an image pickup system based upon the 
quantity of lacking exposure calculated in accordance 
with a difference between a shutter speed set up so as 
to prevent generation of exposure deviation and a 
shutter speed for obtaining proper exposure. 
CONSTITUTION: When a slow shutter speed is set up in 
order to prevent generation of exposure deviation, a 
system controller microcomputer 9 calculates the 
quantity of lacking exposure corresponding to the 
difference between the set shutter speed and a shutter 
speed for obtaining proper exposure which is obtained 
through an AE sensor 12. The microcomputer 9 
increases the gain of a variable gain circuit 3 based upon the calculated result to compensate 
the quantity of lacking exposure. Thereby an uniform image having no exposure lack can be 
obtained while reducing image jiggle even at the time of an exposure deviation preventing 
mode. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the electronic image pickup device which 
mitigates Bure at the time of low illuminance continuous shooting about an electronic image pickup 
device. 
[0002] 

[Description of the Prior Art] In photoing a photographic subject, since exposure runs short, a 
diaphragm is set as an open condition and it compensates underexposure with the conditions which a 
photographic subject is far and stroboscope light does not reach, without using stroboscope light with an 
electronic camera, a movie camera, etc. even- if it is using stroboscope light, but even if it changes a 
diaphragm into an open condition, in being still underexposure, in order to rationalize exposure, it is 
necessary to make shutter speed late and to perform long duration exposure. Moreover, since it 
corresponds insufficient [ exposure ] also at the time of continuous shooting which is made to carry out 
shutter actuation continuously at intervals of a fixed short time, and records a sequential image, it is 
necessary to make shutter speed late and to expose it for a long time. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, although the underexposure at the time 
of photography of a low illuminance photographic subject corresponds by making shutter speed late, at 
the time of continuous shooting, the following problems produce the conventional electronic image 
pickup device. That is, when correct exposure will not be obtained if it puts in another way at the time of 
1/15 seconds, and the long exposure time is not taken rather than the time amount assigned to 
continuous-shooting 1 coma when the shutter speed which becomes settled in a photographic subject 
illuminance, for example when whenever [ rapid-shooting-speed / of 20 coma / second ] is set up is 
slower than whenever [ rapid-shooting-speed ] for example, it will become underexposure if priority is 
given to whenever [ rapid-shooting-speed / which was set up ]. In order to obtain correct exposure, 
whenever [ rapid-shooting-speed ] must be stopped in the above-mentioned shutter speed. The relation 
between shutter actuation and the video signal acquired is shown in drawing 4 . In continuous shooting 
on the low illuminance conditions which carry out shutter actuation synchronizing with Vertical 
Synchronizing signal VSYNC 1 / in a cycle of 60 seconds, in an above-mentioned example, at the time 
of exposure priority actuation, the shutter signal SHT required to obtain proper exposure level which 
carries out shutter speed actuation is outputted every 4 fields, and the video signal Video of proper 
exposure level is acquired by this signal SHT at it. [ equivalent to the 1 field ] On the other hand, 
whenever [ rapid-shooting-speed ], in an above-mentioned example, 1 / 20 seconds are whenever 
[ rapid-shooting-speed ], therefore in priority actuation, the shutter signal SHT will be outputted every 3 
fields, and the video-signal level obtained becomes it with underexposure only one fourth as compared 
with correct exposure level. 

[0004] thus, the time of high-speed continuous shooting on low illuminance conditions -- the number of 
per-second photography coma - increasing (whenever [ rapid-shooting-speed ] increasing) - in order to 
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have to make shutter speed late in order to obtain correct exposure, and to have to expose for a long 
time, it becomes impossible to maintain the required number of coma If shutter speed priority actuation 
is carried out in order to prevent the Bure phenomenon resulting from photographic subject Bure or 
blurring at this time, in order to obtain correct exposure, a limitation is generated in whenever [ rapid- 
shooting-speed ]. Moreover, whenever [ rapid-shooting-speed ], in priority actuation, shutter speed will 
be restricted, it will become underexposure and a photography image will sink darkly. That is, as a 
photographic subject at the time of continuous shooting, although a dynamic body usually becomes 
main, in order to obtain correct exposure in low illuminance conditions, shutter speed is made late and it 
corresponds by long duration exposure. However, if long duration exposure of the dynamic body is 
carried out, Bure will be produced in an image. Moreover, also when photoing a quiescence body, Bure 
arises by long duration exposure. 

[0005] Then, the purpose of this invention is to offer the electronic image pickup device which obtains a 
uniform photography image while solving the problem that exposure is insufficient, mitigating Bure of 
the record image at the time of low illuminance photography. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
electronic image pickup device by this invention The 1st means for [ which recognizes the 1st high- 
speed shutter speed comparatively ] having been set up that generating of Bure of a photography image 
should be prevented, The 2nd means for recognizing the amount of underexposure concerning the 
difference of the 2nd shutter speed and the 1st shutter speed of the above which are needed in order to 
obtain proper light exposure under the photography conditions concerned, It has the 3rd means for 
setting up the gain of the image pick-up system concerned corresponding to the amount of 
underexposure recognized by the means of the 2nd means of the above, and is constituted. 
[0007] 

[Function] In this invention, the amount of underexposure corresponding to a difference (expressed by 
the difference, a ratio, etc.) with the shutter speed needed in order to obtain the shutter speed and proper 
light exposure which were set up so that image Bure might be prevented was calculated, and proper 
exposure has been obtained, adjusting the gain of an image pick-up system based on this amount of 
underexposure, compensating a underexposure, and mitigating record image Bure. 
[0008] 

[Example] Next, it explains, referring to a drawing about this invention. Drawing 1 is the configuration 
block Fig. showing one example of the electronic image pickup device by this invention. Image 
formation of the photographic subject image is carried out on an image sensor (CCD imager) 2 through 
drawing 1 . After signal level is adjusted in the adjustable gain circuit 3, as for the electrical signal 
acquired by CCD2, predetermined signal processing, such as Y/C separation, is performed in the image 
pick-up process circuit 4. FM modulation is carried out in the FM modulation circuit 5, and Y 
(brightness) signal and C (color) signal from the image pick-up process circuit 4 are amplified in the 
record amplifying circuit 6, and are recorded on a record medium 8 through a head 7. A system 
controller (microcomputer) 9 is the circuit which controls this equipment on the whole, it is extracted to 
the diaphragm drive circuit 11, sends out and extracts a control signal, controls the diameter of opening 
of 1, controls the gain of the adjustable gain circuit 3 by the gain setting signal, and controls the 
component shutter speed of an image sensor 2 by the electronic shutter speed control signal through the 
CCD drive circuit 10. 

[0009] Processing of current potential conversion, logarithmic compression, etc. is performed in AE 
process circuit 13, and the illuminance information which an acoustic emission sensor 12 is a 
photometry sensor for acquiring the illuminance information on a photographic subject, and was 
acquired is sent out to a system controller 9. A system controller 9 controls drawing of diaphragm 1, the 
gain of the adjustable gain circuit 3, etc. based on the illuminance information from an acoustic emission 
sensor 12 etc. Moreover, a record command is directed for shutter speed, a diaphragm, etc. to a system 
controller 9 by Out switch 14 with the trigger switch 15. 

[0010] Next, when [ of a dark scene (low illuminance photographic subject) ] photoing especially a 
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dynamic body, continuous shooting mode actuation is explained for actuation of this example in the case 
of taking a photograph only with external world light as an example under the condition which does not 
use stroboscope light, or the condition which a photographic subject is located in a long distance and 
does not almost have the light exposure rise by stroboscope light. If shutter speed is set up by Out switch 
14 and a recording start command is inputted into a system controller 9 by the trigger switch 15, a 
system controller 9 receives the illuminance information from an acoustic emission sensor 12 and AE 
process circuit 13, and when a diaphragm is changed into an open condition, it will ask for the shutter 
speed which can obtain correct exposure with reference to the table of the program diagram stored in 
ROM of built-in in a system controller 9. Moreover, when it extracts by the user and the value is set up 
with the priority to a diaphragm side, it asks for the shutter speed from which the correct exposure in the 
drawing value is obtained. 

[001 1] The program diagram when using the turret diaphragm of three sheets is shown in drawing 2 . 
Among drawing, a thick wire is a setup by full auto photography, and Fl 1 and l/2000sec are limits 
according [ F2.8 and l/30sec ] the limit by the smear limitation to a hand deflection limitation. At the 
time of actuation other than full auto photography, referring to [ of a continuous-line outside ] the table 
is performed (that is, when whenever [ shutter speed, diaphragm, and rapid-shooting-speed ] etc. is set 
up preferentially). For example, when illuminance information controls and photos a diaphragm to 
disconnection (F2.8) by 7EV(s), shutter speed serves as l/15sec. Moreover, when whenever [ rapid- 
shooting-speed ] is set as 30 coma / second, the time amount spent on one photography serves as 
l/30sec. At this time, shutter speed will be too quick and the exposure time will be insufficient for it 
about 1-/2. Here, a system controller 9 changes shutter speed into l/30sec from l/15sec, and calculates 
shutter velocity ratio 1/15/1/30=2. This multiplier is used as a magnification multiplier for obtaining 
correct exposure. 

[0012] A system controller 9 outputs the gain control signal for making twice as many magnification as 
this perform to the adjustable gain circuit 3 while it drives CCD2 with the shutter speed for which it 
asked and makes the shutter actuation for 1 / 30 seconds perform. In this way, by the adjustable gain 
circuit 3, the underexposure accompanying improvement in the speed of the shutter speed of CCD2 was 
compensated, and the video signal of a correct level has been acquired. 

[0013] The flow chart which shows the procedure of the above-mentioned example actuation is shown 
in drawing 3 . First, when it is judged whether it is the mode whenever [ low illuminance rapid- 
shooting-speed ] (step SI) and it is a low illuminance continuous shooting mode, it is judged whether it 
is set as shutter speed priority (step S2). When set as shutter speed priority, shutter speed S (second) is 
set up, it considers as the shutter speed code TV 1 (step S3), and illuminance information L (EV) is 
inputted (step S4). Next, it is judged (step S5), and when small, whether L is smaller than 12 (EV) 
carries out throttling control, it sets it as F= 2.8 (step S6), and asks for the proper shutter speed code TV 
2 with reference to the above-mentioned program table (step S7). Then, the exposure difference of the 
proper shutter speed code TV 2 and the setting shutter speed code TV 1 is searched for as TV1-TV2 
(EV) (step S8), and the gain GAIN of the adjustable gain circuit 3 is searched for as GAIN=2 (TV1- 
TV2) (step S9). In step SI, if judged with it not being a low illuminance continuous shooting mode, it 
will usually move to photography sequence actuation (step S10), and processing will be ended. 
Moreover, when it is not shutter speed priority in step S2, the continuous-shooting actuation in which L 
refers to a full auto program table in step S5 when not smaller than 12 is started (step SI 1), and 
processing is ended. 

[0014] According to the above examples, long duration exposure is needed at the time of continuous 
shooting of a low illuminance photographic subject, even if it is the case where necessary shutter speed 
becomes slower than whenever [ rapid-shooting-speed ], photography of whenever [ rapid-shooting- 
speed / which was set up ] is attained, and photography becomes it is fine and possible about the 
temporal response of a photographic subject made into an aim. Moreover, at the time of continuous 
shooting, since the gain of shutter speed or an adjustable gain circuit is set up and held at the time of 
continuous-shooting initiation, there are few exposure differences of each coma image obtained by 
continuous shooting, S/N of each coma image is maintained uniformly and an image becomes legible. 
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Furthermore, since it can use even if it carries out a diaphragm to a small diaphragm, dotage by focal 
gap can be made small. 

[0015] Although explanation of the above example explains the discontinuous throttling control using 
the turret diaphragm which prepares opening from which two or more paths differ beforehand in plate- 
like part material, chooses this opening, and performs quantity of light accommodation, you may be 
continuous throttling control. Moreover, the function of the adjustable gain circuit 3 to adjust gain can 
be inserted in the arbitration section from the photo-electric-conversion sections, such as CCD, to a 
record circuit system. In this case, preparing in the preceding paragraph is more desirable than the circuit 
section which has a nonlinear characteristic. Furthermore, although shutter speed and gain are searched 
for, it cannot be based on refer to the program diagram table, but can ask by the operation. The 
information concerned may be supplied from the exterior using the IC card etc., without storing a 
program diagram table in ROM in a system controller 9. With the shutter speed used by explanation of 
the above example, it may be applied to the photoelectrical load storage time of the photo-electric- 
conversion sections, such as CCD, or the flux of light transparency time amount by mechanical and the 
electro-optics amount accommodation means of light transmission. 
[0016] 

[Effect of the Invention] As explained above, the electronic image pickup device by this invention Since 
the amount of underexposure corresponding to a difference (expressed by the difference, a ratio, etc.) 
with the shutter speed needed in order to obtain the shutter speed and proper light exposure which were 
set up so that record image Bure might be prevented is compensated by adjusting the gain of an image 
pick-up system Continuous shooting excellent in the time amount precision which obtains proper 
exposure, and exposure precision can be performed maintaining the set-up shutter speed and mitigating 
Bure. 



[Translation done ] 
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[Drawing 1] 
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